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1 

■ HfttM£0f6H] 
^>A*rtBE?jPb *^tr. F*3j8$«W©iS&t*<££&m 

rsss i ©^gt, 

h;KOS 1 W2&PIPffi«A£3Rje>Sfi 3 ©^8£. 

46. ^©tt^XDy hjP©?g2^IBP®fflADELAY t 

-r*®4 ©#©<>:. 

(fries! 3 ©#g:T*«)fc^ l *S4Maffli«A ttfiffim4 
c £. 

Gc =Gc ' X (A/ADELAY ) 
£ LT3fc865Jg 5 ©^g: 

Xn-y hM> ^IMIlSSKH^StTJUkbt 1 ^ 
■©?-v>/ti*fcU ^©K^t^HcScf^ £.© 
^^^®A^nsHKA^«Gc eWTSftjltHft 
H©KASSl*«l^gfc*3^T, 
Sfiism4©#g:tt. 

WIB^i' >A*rtt^«$n5^5«^SGb ©ifiin. « 
ttB*»^a«)««l***S»tT. BfJlB**^mSGb 

k© i ^an*iE^»B icg&rr sg^a t . 

WfSXD-> h-;v©^i^MPffiaiA©i^«n<BS:* 
Sit** H £ ^rtjSKtSU©® A^afi«3£iS 

». 

[«*js2] mcimi^bb. «na^«f^fiGb ©m 

«H®KA&aa&&&*. 
[«#«3] mriEfcfcl^afi. -f >^-^v-*JI/H© 

©^kR^BS^Jt©^©-?^, ^*<tt>n-fn 

^ 1 ^©^fctCg^T. fifJlH^JBSmSGb ©«JD, 
2&J>£&»-f 5 £ £ £tt*tr*IW8H 1 Xtt 2 fE«© 
rt^tSM©KA^5lft«l^§. 

[0 0 0 1] 

^aas»3£-r-srt«s«M©!RASSS«i3t^ecBi-r 



(2) #BB¥8-2 3 2 7 5 1 

2 

[0 0 0 2] 

[*£*©&*&] ifi^. rtJHiH©****:*****?* 
;|/£5S#U *x;lo£t£i::pTIEL^gm©A£Sia£ 

H¥ 6-74076 fl-lC*3^T. X a «y h^S* U 7 

YXtlftU xny h;p#©M&©gffi^6i&05S;ii& 
a^©!13^03vvtxn<yHl^I®£Ma£**, ^ 
©ffi£ fe £ tc^fS®A^**»tH"rs^*S^L 

10 [000 3] 

o. ^^^©isfcffiffl-rs^a^ (Jts^tfc^a:) & 

±«ifi«tffl*ffl^T^^. cine.©aatJ:o. trjv 
[0004] -er-e. ^©^^e.^a&e.n-satitR 

A^M*£*(S©^,1S}KASa*t©^*^Htc^ 

U ^«©A^a*«k0iEmtc«t^T5^ffi*gSL 

Cftg¥5 - 208 835^) . 
[0 0 0 5] *KW<DEmt. -rT(CS^$tlTV^# 

ISSlSA^m* t*IS©^f8SKA^«t©^^«t 9te 

30 ©KA^am^sesrtt^-r^^ttc*^. 

[0 0 0 6] 

[^®**ft-r-5fc«)©^a] -s-^-t?, n*^i©*^ 

-5rt«SS6S©©A^Mai<I^S{Sli. ffiHls»g&Ne. 

xny b)m&einRzf : ?*>rtf*i}£t>Pb £#tr. 
js««H©ae«si^a-r^>m i ©#©£. ^<£t> 
m i ©^ar^ui^nfcffiKiHi^aNe t^* >rwm 
*Pb ££*c. ^ililte^Sl^fc^tt^^^©© 

AS^aGc ' &&tbZ>&2C>^®Lt> 'M<tfctgl 

40 *Pb t^Stc. xoy h;u©miW^ilfiPMaA^ 
65l3WfSi, r©xa>> h;u©SBi*^iiiPffla 

A© 1 fcMtlM&Tklb, fOt5^P^hJl'OS2fg| 
MPffiSlADEUY tt5S4fflfgt, S3©^ST* 

*fc^i^MPra«A£B4©#a^*fe^2*^i 
PBP®«ADELAY ©A^aGc ' ZffiiET 

5:tT, *KAS^CaGc £. Gc =Gc ' X (A/ 
ADELAY ) £L-T*»SS5©^©£^{|AT*3D. X 

n-> YfVfrzmmmzmzwsmttTMtvx 1 o© 
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3 

[0 0 0 7] W^2fc^*>SF*3j^tlHG)®A^ 
[0 0 0 8] Set, IMSH 3 rt«tiB8©©A 

?&ac*«^gST«, m#m i six 2 fc**t*«»*a 

ft©5^. 4>&< t fevi-rn* 1 t)©*fl2cst?viT, 
-rs. 

[0 0 0 9] fc*3. *XHfc*ttS&*S£>Ktttt& 

T**W«I*W», iUGn£Kttl92:tt. ^«SMSG 
b *qaftbT^*«III*^3. 
[0 0 10] 

MWB] 1 te*»t-5rt«8«H©KA^Sl«*^S 

stit «»#a;tcJ:r5T*«s&aaiGb ©*wn, w> 

fcJSUT. XDy h/MME© 1 #iIft*tjE&&B 
^»Gb ©19Jni^ft«iW^i:TttKA^©*Wi*tffla 

n*nff*Kfcfw* J: 5 c, x o wmg© 1 #® 
n*iiE«»B«qKtsn*. 

[0 0 11] *&. 11:^2 IC**«rtJ!mH©KA£ 
^«*5£§IBTte. *«^«Gbdt3Ei&-rs*^©* 

iQ3i«Sg(C*t3, £©^tC«5fe»£M«Gb *«i;&n« 
^fctt3iettSB*««ji«J8fc*0, C©»&CI4*«ffi 

©»**«»*H!T«wrr*ctT, %m^n&Gh © 
[0012] m&msizfrfrzftmmmomAQ 

*S^«Gb ©iW**«k»Tr**. 
[0 0 13] 



(3) #H¥8-2 3 2 7 5 1 

BOM] **W©*««ftt8(tHH«#]BLT 

[0 0 14] HltiWT, «F^1 0tt4««©rtMMi 
BSSLTiJD, K»SS1 2 ©£$££«£ ftfcxy? 
•J -± 1 4 &*A£n&*«tt, XDy 1 6 T 

*©««*n»3n-3r>-y— 1 8 t-r # 

mif©KM# (H*ttf) ©ttiSKtt, 4>Vx.ir9 2 
hVXjfrB' H 2 4 iCiStaSStl, X* 4 /-7. h/W 72 6 

zmT=7tmm=i >n—? 2 8 swztmm\z.#m 

[0 0 15] rt*»H©5*>f X MJ fcfa.--* (H 

Z>9 ; 7>Pfi-t>D-3 4**aW-&ttT*0, £©te, X 
OyhMl 6©W«flTH*am-T«Xny hJPBBft-fe 
-37 >*3 6. XD? h;i/#l 6T«S©©mjE* (^V>A* 
ftE*) Pb *ie»£E*T?tftWr*!R»EE-fe>*3 8%) 
aftenTVi-5. XDy f-;t-#l 6©±85<MlC 

tt. *«£EP a 4«(iJtS*»Et>t4 0, KA£« 

©i&*TA£&m-r5©5tfa-fe>-s-4 2, ©a?s»©s 
«&attt-r*fi«-tz>i*-4 4jj»R«tsnTi»*. 

fc, K9US1 2Clt 2ifcffift«©i«E«tLT.' xn 

3 2#tRI*&nT&Q. ««#9 0*K»-r-5^tfc«fc 
0, C©/WAASS3 2©0BB3*ff5. *&. #Ma*fc 

at? fiuti+y-x hvx^ h 2 4 <DTWiwv=.7zmm 

z>jzmQMit4 6*iatte.n. «ftjtfx©sjKH:«tttti 
-rs. cne-fe>i?-3 4^t*©ta^j«, a»x:yh5 
ofcitsns. 

[0 0 16] H2IC«fP3.= y h©ff«|**-r. J£*S^ 

*sjt-b>u-4 6©m*ttatB@»5 2fcA*sn^m 

A/FjWfttBSna. 21©tt.fBBR5 2©W*tt, A/ 
DXH@K5 45£^L, CPU5 6, ROM5 8&tfR 
AM 6 p*»6&5V-f ?0 • n>tfa.-^rtKlt0ii* 

-fe>-y-3 6^i*©7±n^m^tt, i/^j«misiss6 

2, TJI^yi^U-e 4R^2©A/D«SIIhIK6 6 

*^ux> -7-f • 3>bT^-5'rtirA^^n-s>o * 
fc, ^^>^^-fe>-y-3 4©a^«. ?s^s^i5is§6 8 

*^>h<l«V'l'^D • 3>tfo.-^F*9!CA*$ 
n*. V-f^n • ^K*^T. CPU5 6« 

ROMB8K»iSnft<^l:«5T, &i£-f-5«k5fc 

asisssi/, w»ia»7 2e^bT#att©-f >s? 

50 if;S'2 2*rait5. 
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(4) 

5 

[0017] *mi&mz&^T8im?z>* 

aft«W*«fc«i9rr* : #gj¥ 6-197,23 

8^) . 

cools] ^of^it iHM®m<Dyi%.mz#vz& 
%<Dmfh*vim3:\z&r)^)\,{th (03) . xuyy 

KA^MS) Gc SrJfjrrs^ftT&S. Z\Z.r 

»a<8ts-r-5£T©g&&£^#-, mmz^^y^tLr 
m< mmk^mm-z *>© t-rz. 

[0 0 19] Sf. m4iZ7Bt£o\Z. XOyhJVmg. 
dmfrZ^tbm&lstaftmzft^TXay Y)],<D®&m 

0 5 d^T J; 5 fC> XDyh;Hi&0TH 

®mfkz-tiz*n?nxay hn^tmwmttumtv 

z&z.tztz\t. £©sgfMi£xn>;/ MmflEtr*. 
[0020] ^©«si^gsctc»c?<aia; 

*^e>, ft>/W©2SSGb £jjc«>» 5^>A*F>3©JEE 
#£fcAP#>5i!t2 5£;K:t£c>T, ^lel^A' >A*rttc^« 

nfc£»»i, ysfttaP&ftttttMffiiciftAsn&irife 50 

<Ofrn«. #fi:^WAT^fc»3CD©A^m»Gc it. 
ft 3 3£©<k 5 tcST C 5. 
[0 0 2 1] 
[Si] 
Gb(k) = -^f-PW 

fit. V : ? + T : SSSS 

[0 0 2 2] 

[ft2] 40 
AGb = Gb(k)-Gb(k-1) = -^L-(P(k)-P(k-D) 

= v . AP(k) 

RT 

[0 0 2 3] 
[S3] 

Gc = Gth ♦ AT— AGb 

[0 0 2 4] flfcEF. WKEbfcROM5 8»C«, 06 tC* 



#K§¥8-2 3 2 7 5 1 

0 

i®»»TiiDapli«{|9|pIigSNe t®g[BE*Pb fCjfcCT 

ft^sn-s iss^Jt a/f izfetTmfeznz z\ t& 

6, S7tC*-r±5t, @g£«$itA/F©*#ffiKBS 
fcttlMlHlieSNe tSSHaJEEAPb t^SBftfc&frc^ 

[0025] cicit?, fei%mm.vimm<D$>z3k#T m 

m B£ft N el t K^JEE * P bl iZ <fc o Tit 3 *IS 

Timap i asc4jC(c^-rao t^^.. 

[0 0 2 6] 
[ft4] 

Timapl = TABLE (NeL Pbl) 

[0 0 2 7] mmVttTJlttffi&TZZSlZZOy? 

TfcJ&Stt-S. t«il^«ll^©j6ii^i«#t«Timapl' 
tt. V-y^^lCioT^Lfc^ftWaTimapl t 

[0 0 2 8] — ^. Sg^*^xJHC*^ViT8tt^n 
5. t«3ie«^©^«lt»Timapl * RttMUGi 

mmmmaimnmmmT\aap2' it. B^mtt^mm 

&mi£ (14. 7 : 1) iTSi, ft55£Rtfft6 5£T? 

[0 0 2 9] 
[85] 

Timapl' = Gth1 • AT/14.7 

Gtrt - A1 • p ' ^2g P'" 1 * 2 

[0 0 3 0] 
[ft 6] 

Timap2 > = Gth2 ■ AT/14.7- AGb2/14.7 
fib, 

Gth2 = A • P -^2g P, ~ Pz 

[0 0 3 1] COHiCC^HT. Wf©XD 
ffi^aSGth2 t&it&TZt. 7.Uy h)UDG®m 

□b«ai iA©Mmoi^5. a^T, ia&se 

ttMWOXn? h;i,aia^*Gth2 tt. S7iCT*T 

[0 0 3 2] 
[»7] 
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(5) 

7 

Gth2 = -£-Gth1 
A1 

[0 0 3 3] R3 5ttfctfft75tl;:«^*, Ht^n 

h;va*88«Gthi £gic. saateRigisoxny 
[0 0 3 4] 2$iZ. SftcDXPy h;v#cD*$siPffl 

ffi«£ A ltnt, Jt?£S&f«6WfCDX D -y h;V#CD JO 

aAo-^iintbTffig-e^r^ (0 8) „ acd 

—A&tl& TADELAY J £Vf&£. A 1 £ A DEL AY t 

tt. A/ (A CD — #CjgtT.) &m^n\X£i<K 
[0 0 3 5] m9\Z^ti:v\Z, X 

£^fc«>, xp* h;iolia£m«#-5Uc«ttt, X.m\z 

y h;Vffljg^«Gth«. Z. CDifc A/ ADELAY 

i5i:, rcoffl*r l" t&s. «T, £©Jt£ trati 

o-a j tmx. 

[0 0 3 6] XD»; h;PCD^HPffi«tt, XO 

y h;HB«tc:^:^<fe#bT*0. XPyh;HBgcD£ 

MzmimmLxmitTzviWittiiZ (010). vtr> 

C, 3^>A*3s«£««AGb *iKA^SGc 50 

n\zmx. ffiAGb ©i^nfe#ifrscti:Ufc. 

[0 0 3 7] dCDi^LT, ^>A*^*£M3Gb £ 
X n v Y)VW®&MMQ. thfr tiTT 5 CtT. XDy 
h^fiiS^aftGth&StKA^aGc 

rnic^oT. m&.Ammz/3iZ>t&\z. m 

©A£l«Gc tt, &8^©«fc?fc^-f 

S 9 5£&tfS l o ^e^MScD^Ta-r 

Si l AtfWfrti*. ccoS 1 laSfcjST.fc'Sfc, ®A 4? 
£M» G c «X P y b )imm&fn.m GthCD 1 'A&ftm* 

[0 0 3 8] 
[»8] 

Gc(k) = Gth(k)-Gb(k-1) 

[0 0 3 9] 
[»9] 

GcOO = a ' Gth(k)+ 0 • Gb(k-1) 
[0 0 4 0] 

[S10] 50 



#M¥8-2 3 2 7 5 1 

Gc(k) = (1-a)-Gth(k) + (1-/9) -Gb(k-1) 
[0 0 4 1] 
[SI 1] 

[0 0 4 2] dCDct^ift-aCD^Ma^ 0 

1 li:^a-y?0tLTSt. KA^Sl«Gc 

-r&yn^giirm, ffis±. KAsma^«s^ig» 

ItLTlOS^CtitS. 0*. r (l- 

b> / (z — b) j \mm%<D&&m»-ci&mn*:m 
est-*. 

[0 0 4 3] i^T. ^«StettJ8WcD*^^frT (« 

■rt. mmzum-r^mnrnmrnToui aacscko* 

Tout =TimapxRATI0-A 

SSC. ->5o.^-^3>Sai:TKA^CD#l))S:^ 
^r>A*5fe*£&»Gb ^HUn-r-SfiSi: 

01 2IC^-T. 01 2TI1 ? J V>A*^c«35MfiGb 
^»)-rs«-&CD^Hi:^:^XPy b)l»#V>W)Z\zmm 
U ccDXn-y h;P#*t|B#^(6j{c^-r-5^2&c^lfl 

b^tc^-r5«-&{c*3it^>, ©A^a (xDyh 
^cD^ifttc^-rs^-v^rtcDffi^^i&sr^-r. ccD« 

|pJlC^-r-5«-&t?«. 3^>A|*|CDff*£fcCD3§lfra* 
clCD.fc'SCXD^ h;V#CDH^(nJtlfl 
i;^r|6]T©A^CD#I6^fl:-r-5CDtt. KA^nSS 
fW*JEffittSiE#T<&5 C«i:*^CDM0CD 1 TPtfcoT^ 

[0 0 4 4] f^T, 2(s:SliSWlr^^Wj6!St8§ICDKA 
£^«lt5£il@-m. .tO-^jEflUc^HSKA^a* 

tt'p-rzm-gr-?. x a y hjv<D i ^fcincD«iE«SB * 
m*\zmsz.-rzz.££istco 

[0 0 4 5] 01 4CD^D>yi?0Sc^01 5 CD* 

• 7D-?t-H^#ILT, CCDKA^a*«l^ 
SBcDSifpCO^T^-r'S. &*3. CCD^n-?^- 

[0 0 4 6] ifc-f, #-t>-y-r^aLfcttSMiHiesN 

gi^SlTlcMTw^fSr^jity (S 1 0) . Sfc. XP 
5/ hJl/M«0TH«, 7-f HJl-aettMCDXPy H;^|fl 

[0 0 4 7] ^8i*t^7>+>^ (56K)) «!»*» 

5*»*«J£L (S2 0) . 
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9 

9rSnfc#&fctt (S20T TNOJ ) . m^Xy=L- 

x;i/ • tiy tfr&ibwnmznz (s 3 o> . s 3 ot 
- tnoj tmrnzntcm-enzii, mmmmmeiimfs. 

E*Pbt*fetLTROM5 8 tCtefflLfcTs/:/ (0 
6) £tfciitU £#)Ii£ttStil$©jK*»i!aMSTiiiiap G£ 
ft)fig#&ISr©KA£Ji[*Gc ' ) (S4 

0) . tii^LtcMftmSt&T inaptt, £©&. »ffiffiiIE 

[0 04 8] S 1 b)V 

MseTHwi^jgnfieTH-DSrisgE-r^ (S5 0) . m 

T. ft*. i07D-ft-f>fc#TDCftf?gl$ 

ns. 

[0 0 4 9] XDy h;i/BB«-fe>-9-3 6A»&»S 

**a«UB39>ew(ii-* (ssi) . aomimnmm 

(k) iU tt0©*-f 5>m6n57ny h;m 
g£0TH (k-1) fTSt, 0TH (k) i0TH (k- 

1) tSitUsT^iltle:<l;Dfft>TH^<. -f&to^, 6 
TH (k) S0TH (k-1) T&n«Jn^<£<h«£fU 
0TH(k)<0TH(k-l) -Ca&n«i«^llt!pJ»r-r 

[0 0 5 0] £©£#, jjn^«S8t«ef^nfc*'&{ctt 

(s 5 it? tyesj ) . mymomjEteikB, mz. 

fcf. B, =0. 4) XDy M^l&jgnttiEflMBcB 

'tbTwer* (S5 2) . — aftSKtt&fnren 

&»&fcHt (S 5 IT TNOj ) . tt&tirOttiEfllftB 
2 (CTAtf. Bj =0. 8) £, XD5/h;H^iinM 
jE#»BtL-T^-r^ (S 5 3) . 
[0 0 5 1] Z\<D&o\zmfeZ1XfcXUy hJW 

l#Ciin*tIE«&B£<t>'5V>T, XDy h;l,BB&0TH© 

i*sne^MSc r (i-B) / (z-b) j jWRjes 
(S5 4) . fit, Rjesnfc 1 ^iine^Bisc 

r (l-B) / (z-B) J iiXUy h)lfflm 9 TEt\Z 
(S 5 5) . 

[0 0 5 2] iffiHT, HI 5©pW > • 7P-ft~h 

(S6 0) . -Xnyh)l<WS©l 
&ilftffl 0 TH-Dt©«ff* P b (C«t DXOy Ml-©#3* 
MDffigai&SnttADELAY £»dJT5 (S 7 0) » 

[0 0 5 3] ^l^T, TRATI0-A J £ 
RAT 10- A = (A + ABYPASS) / (A + ABYPASS) DELAY 
tZttfr^UtiytZ (S8 0) . fcfc, ABYPASStt, X 



(6) #WT8-2 3 2 7 5 1 

cia)^a(c^-rsfflS3f^#tt{cs!oTXD 

f h;PHaABYPASS{C^LT*dT*ViT*^HPM 
mA\ZtQ&TZ>tmz, •£©«! (A + ABYPASS) t-fc© 

i^®n©ia«i<i r (a+abypass) delay j ©itsr^ 

-^-ft^RATIO-A fT^. 
[0 0 5 4] ^©j;5»C, ^©^(CJn^fS 

xd-j/ h;i.#£aiSLftv>T&M«EM£Ki»A 

i0 tlti'\(!)^iS»$<a5. SJ^T. S4 0tti 
LT^&fcTimap (G c ' ) tCRATIO-A <£»U> XDy 

garr* (S9 0) . 

[0 0 5 5] fc:fc» S 2 0fC*^Ti7^>^>^tf t^J 
»f$nfc«-&(C« (S 2 01? TYESJ ) > *fiTw* 

m<Dmmmmmnci &n&v (S2 i) . 
* swrr-s (S22) . 

39 [0 0 5 6] -J, S 3 0(C*5^T7a.— X)l< • fiv h 
i«»f$nfc*i^lc[4 (S3 0T TYESj ) . ffi^ifi 
lt»Tout **KRjfe-r« (S 3 1) . 
[0 0 5 7] Z\V>X.o\Z. XOy HPl**T.tlIE«ft 

B&ijammiimmftt-c&m%izvrz®G\z\3.. xn y 

h)U 1 ^iin«iE«SB £-5£i «fc 0 

JEfl6(C©A^»^#5£T^-5©^S;lf«L.fc. Z.CDW 

[0 0 5 8] 017 (a) ~ (c) tC-€-©fFffiife**^ 
t. 017 (a) ttXD>y h)^«0TH©^«^*^ 
30 LT&Q, b)V&ffife(Omm3l-V%.mt<i}: (Mm 

M) £^bTV>-5. ^©.t^fixa-y Ml/fc^Sitifc 
«S8T«, XDy hJH^iSnifIE«S:B£-^tUfc 
*-& (017 (b) ) . XUy bfromZWiZtt^T® 
CM<D&m)t(Dm®\Z±gfcrt7y*W±CT^Z>(Dtf 

mm-?zz>. --ft. xuy b)UDm&wtmcMt\z& 

ViT, X P y hJH ^SnffliE^ScB Sr-en^nSiE* 
(Ell 7 (c) ) . £$iJt©A7 
7W017 (b) icifc^T{S^StlT*3Dv 

■5. «£oT. X0» hJWJiS*tHi:*tC*WT*l 

»Gc (E^iaW»Tout ) £i0jE5l(C*^T#5C 
£JWMR-C*fc. !ft*5. HI 7 (b) , (c) 

SSJt. -f^tJ^, Ms t/M^LW5 
(Ms t : 9tt^ttJt. M : 

S) o 

[0 0 5 9] CCT, 131 8£#fiibTte©5IJfi0iJS:itt 
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(54) SUCTION AIR AMOUNT ESTIMATING DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To perform accurate estimation of a cylinder 
suction air amount by a method wherein the fluctuation of a 
filling air amount are detected by a detecting means and the 
primary delay correction factor of a throttle opening is 
individually set according to a case wherein a filling air amount 
is increased and a case wherein a filling air amount is 
decreased. 

CONSTITUTION: When a suction air amount is estimated by a 
control unit 50, an amount Gc of suction air to a combustion 
chamber when an engine is in a steady operation state is 
determined based on the number of revolutions of an engine 
and a pressure in a chamber. Further, based on a throttle 
opening and the pressure in the chamber, the first effective 
opening area A of a throttle is determined. The primary delay 
value of an effective opening area A is then determined and the 
value forms the second effective opening area B of the throttle 
and an actual suction amount Gc is determined by a formula of 
Gc= Gc'x(A/B). In this case, the fluctuation of a filling air 
amount is detected and according to a detecting result, the 

primary delay correction factor of the throttle opening is set Based on the primary delay correction 
factor, the primary delay value of the first effective opening area A is determined. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The engine engine speed Ne, throttle opening thetaTH, and chamber internal pressure Pb 1st 
means to detect an internal combustion engine's operational status to include, Said engine engine speed Ne 
detected with said 1st means at least Said chamber internal pressure Pb 2nd means to ask a radical for 
inhalation air content Gc' to the combustion chamber at the time of a steady operation condition, Said 
throttle opening thetaTH detected with said 1st means at least, and said chamber internal pressure Pb 3rd 
means to ask a radical for the 1st validity opening area A of a throttle, The primary delay value of the 1st 
validity opening area A of said throttle is calculated, and it is the 2nd validity opening area ADELAY of a 
throttle about the value. The 4th means to carry out, The 1st validity opening area A for which it asked with 
said 3rd means, and the 2nd validity opening area ADELAY for which it asked with said 4th means It is the 
real inhalation air content Gc by amending said inhalation air content Gc f on a radical Gc =Gc'x 
(A/ADELAY) 

Have the 5th means which ask by carrying out, model the inhalation-of-air system from a throttle to a 
combustion chamber, and it is regarded as one chamber. Real inhalation air content Gc inhaled to this 
combustion chamber based on this inhalation-of-air system model In the inhalation air content presumption 
equipment of the internal combustion engine which presumes said 4th means Restoration air content Gb 
with which it fills up in said chamber It is said restoration air content Gb in response to the detection result 
of a detection means to detect an increment and reduction, and said detection means. By the case where it 
decreases with the case where it increases Inhalation air content presumption equipment of the internal 
combustion engine characterized by having a setting-out means to set up the primary delay correction factor 
B of said throttle opening separately, and an operation means to calculate the primary delay value of the 1st 
validity opening area A of said throttle based on the primary delay correction factor B set up with said 
setting-out means. 

[Claim 2] Said detection means is said restoration air content Gb. Inhalation air content presumption 
equipment of the internal combustion engine according to claim 1 characterized by detecting an increment 
and reduction based on an increment and reduction of said throttle opening thetaTH. 
[Claim 3] Said detection means is based on any one change at least among volume change of an intake 
manifold, change of an internal combustion engine's valve timing, change of atmospheric pressure, and 
change of a target air-fuel ratio, and is said restoration air content Gb. Inhalation air content presumption 
equipment of the internal combustion engine according to claim 1 or 2 characterized by detecting an 
increment and reduction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inhalation air content presumption equipment of the 
internal combustion engine which presumes the air content inhaled by the internal combustion engine. 
[0002] 

[Description of the Prior Art] In recent years, a hydrodynamics model is applied to an internal combustion 
engine's inhalation-of-air system, and the technique of presuming a right cylinder inhalation air content by 
the model type is proposed. Previously, these people also considered that a throttle valve was an orifice, 
extracted from the differential pressure before and behind a throttle valve in JP,6-74076,A, calculated the 
throttle passage air content using the principle type of a formula flow rate form, and proposed the technique 
of computing a cylinder inhalation air content based on this value. 
[0003] 

[Problem(s) to be Solved by the Invention] However, such a hydrodynamics model is premised on the ideal 
condition to the last, it is also difficult to specify as accuracy the various constants (ratio of specific beat 
etc.) used in the case of modeling, and further, since it is required, the formula of hydrodynamics uses 
approximate value for count of a exponentiation, a square root, etc. practically. For these reasons, the actual 
condition cannot finish sweeping away a modeling error. 

[0004] Then, it becomes very important what the error of the cylinder inhalation air content calculated from 
this model and a actual cylinder inhalation air content is lessened, that this point should be improve , these 
people absorbed the error of a model type , without need a complicated operation , though on the assumption 
that a hydrodynamics model , and canceled the transient of engine operation , degradation and variation , 
secular change , etc. , and have propose the technique of presume a cylinder inhalation air content to 
accuracy more ( Japanese Patent Application No. No. 208835 [ five to ] ) . 

[0005] The object of this invention adds amelioration to the already proposed technique further, reduces 
more the error of the cylinder inhalation air content acquired from a hydrodynamics model, and a actual 
cylinder inhalation air content, and is to offer the inhalation air content presumption equipment of the 
internal combustion engine which can presume a cylinder inhalation air content to accuracy further. 
[0006] 

[Means for Solving the Problem] Then, the inhalation air content presumption equipment of the internal 
combustion engine which claim 1 requires The engine engine speed Ne, throttle opening thetaTH, and 
chamber internal pressure Pb 1 st means to detect an internal combustion engine's operational status to 
include, Engine engine speed Ne detected with the 1 st means at least Chamber internal pressure Pb 2nd 
means to ask a radical for inhalation air content Gc f to the combustion chamber at the time of a steady 
operation condition, Throttle opening thetaTH and chamber internal pressure Pb which were detected with 
the 1st means at least 3rd means to ask a radical for the 1st validity opening area A of a throttle, The primary 
delay value of the 1st validity opening area A of this throttle is calculated, and it is the 2nd validity opening 
area ADELAY of a throttle about that value. The 4th means to carry out, The 1st validity opening area A for 
which it asked with the 3rd means, and the 2nd validity opening area ADELAY for which it asked with the 
4th means By amending inhalation air content Gc' on a radical Real inhalation air content Gc It has the 5th 
means searched for as Gc =Gc'x (A/ADELAY). Real inhalation air content Gc which models the inhalation- 
of-air system from a throttle to a combustion chamber, regards it as one chamber, and is inhaled to this 
combustion chamber based on this inhalation-of-air system model In the inhalation air content presumption 
equipment of the internal combustion engine which presumes This 4th means receives the detection result of 
a detection means to detect the increment in the restoration air content Gb with which it fills up in a 
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chamber, and reduction, and a detection means, and is the restoration air content Gb. It is with the case 
where it decreases with the case where it increases. A setting-out means to set up the primary delay 
correction factor B of a throttle opening separately, and an operation means to calculate the primary delay 
value of the 1 st validity opening area A of a throttle based on the primary delay correction factor B set up 
with this setting-out means are had and constituted. 

[0007] Moreover, with the inhalation air content presumption equipment of the internal combustion engine 
concerning claim 2, the detection means mentioned above is based on an increment and reduction of throttle 
opening thetaTH, and it is the restoration air content Gb. It constitutes as a means to detect an increment and 
reduction. 

[0008] Furthermore, with the inhalation air content presumption equipment of the internal combustion 
engine concerning claim 3, it is based on any one change at least among the volume change of an intake 
manifold, the change of an internal combustion engine's valve timing, the change of atmospheric pressure, 
and the change of a target air-fuel ratio by the detection means in claims 1 and 2, and is the restoration air 
content Gb. It constitutes as a means to detect an increment and reduction. 

[0009] in addition, the time of the steady operation condition in this invention — restoration air content Gb 
the period which there are no increase and decrease of change substantially, and is about 1 law — saying — 
the time of transient operational status — restoration air content Gb The period currently changed is said. 
[0010] 

[Function] With an internal combustion engine's inhalation air content presumption equipment in claim 1, it 
is the restoration air content Gb by the detection means. An increment and reduction are detected and it is 
the restoration air content Gb by the setting-out means based on this detection result. According to the case 
where it decreases with the case where it increases, the primary delay correction factor B of a throttle 
opening is set up separately. By performing such setting out, it is the restoration air content Gb. Although 
the behavior of inhalation air carries out difference in the time of an increment and reduction, it is the 
restoration air content Gb. The primary delay correction factor B of a throttle opening is set up so that it may 
follow suitably, respectively at the time of an increment and reduction. 

[001 1] Moreover, its attention was paid to the motion of the throttle valve used as the key factor in the case 
of changing the restoration air content Gb with the inhalation air content presumption equipment of the 
internal combustion engine concerning claim 2. That is, when a throttle valve changes in the direction of an 
aperture, operational status is in an acceleration condition, and it is the restoration air content Gb in this 
case. It is increasing. Moreover, when a throttle valve changes in the direction of closing, operational status 
is in a slowdown condition, and it is the restoration air content Gb in this case. It is decreasing. Thus, it is 
the restoration air content Gb by detecting a motion of a throttle valve with a detection means. Increase and 
decrease are detectable. 

[0012] Moreover, with the inhalation air content presumption equipment of the internal combustion engine 
concerning claim 3, it is the restoration air content Gb by volume change of an intake manifold etc. in 
addition to a motion of a throttle valve. It is the restoration air content Gb by detecting these with a detection 
means, since it fluctuates. Increase and decrease are detectable. 
[0013] 

[Example] Hereafter, the example of this invention is explained with reference to an accompanying drawing. 

[0014] in drawing 1 , the sign 10 should show the internal combustion engine of a 4-cylinder, and the 
inhalation of air introduced from the air cleaner 14 arranged at the head of the inhalation-of-air way 12 
should pass a surge tank 18 and an intake manifold 20, having the flow rate adjusted by the throttle valve 16 
— the 1- it flows into the 4th cylinder. An injector 22 prepares near the inlet valve (not shown) of each 
cylinder, and a fuel is injected from a **** cage and here. Within each cylinder, the gaseous mixture with 
which the injected fuel and inhalation of air were united is lit, burns with an ignition plug, and drives an 
internal combustion engine's piston. The exhaust gas after combustion is emitted to the exhaust manifold 24 
through an exhaust valve, is purified by the three way catalytic converter 28 through an exhaust pipe 26, and 
is discharged out of an engine. 

[0015] Moreover, the throttle opening sensor 36 which the crank angle sensor 34 which detects a location 
whenever [ crank angle / of a piston ] is formed in an internal combustion engine's distributor (not shown), 
in addition detects opening thetaTH of a throttle valve 16 and MAP Pb of throttle- valve 16 lower stream of a 
river (chamber internal pressure) The intake-pressure sensor 38 detected with absolute pressure is also 
formed. Moreover, the atmospheric pressure sensor 40 which detects atmospheric pressure Pa, the intake 
temperature sensor 42 which detects the temperature TA of inhalation air, and the humidity sensor 44 which 

http : // www4 . ipdl . ncipi . go . j p/cgi-bin/tran_web_cgi_ej j e 1 /9/2006 



JP,08-232751,A [DETAILED DESCRIPTION] 



Page 3 of 9 



detects the humidity of inhalation air are formed in the upstream of a throttle valve 16. Furthermore, the 
bypass way 32 which bypasses the inhalation-of-air way before and behind a throttle valve 16 is established 
in the inhalation-of-air way 12 as an object for adjustment of a secondary air content, and this bypass way 
32 is opened and closed by driving a solenoid valve 90. Moreover, the broader-based air-fuel ratio 46 which 
becomes the upstream of a three way catalytic converter 28 from an oxygen density sensing element by the 
downstream of the exhaust manifold 24 in an exhaust air system is formed, and the air-fuel ratio of exhaust 
gas is detected. The output of these sensors 34 etc. is sent to a control unit 50. 

[0016] The detail of a control unit is shown in drawing 2 . The output of the broader-based air- fuel ratio 
sensor 46 is inputted into a detector 52, and air-fuel ratio A/F is detected. The output of this detector 52 is 
incorporated through the A/D-conversion circuit 54 in the microcomputer which consists of CPU56, 
ROM58, and RAM60, and is stored in RAM60. Similarly, analog output, such as the throttle opening sensor 
36, is inputted in a microcomputer through the level-conversion circuit 62, a multiplexer 64, and the 2nd 
A/D-conversion circuit 66. Moreover, after the output of the crank angle sensor 34 is shaped in waveform in 
a waveform shaping circuit 68, an output value counts with a counter 70 and counted value is inputted in a 
microcomputer. In a microcomputer, CPU56 calculates a control value which is mentioned later according 
to the instruction stored in ROM58, and drives the injector 22 of each cylinder through the actuation circuit 
72. 

[0017] Here, the basic principle of the presumed technique of a cylinder inhalation air content using a 
hydrodynamics model adopted in this example is explained roughly (reference: Japanese Patent Application 
No. No. 197,238 [ six to ]). 

[0018] This technique is the inhalation air content (real inhalation air content) Gc inhaled in a cylinder based 
on the air content Gth which models the behavior of the air in an internal combustion engine's inhalation-of- 
air system by the physical type ( drawing 3 ), and passes a throttle, and the air content Gb with which it fills 
up to a chamber. It is the technique to presume. In addition, a "chamber" shall mean the effective volume 
actually committed as a chamber here including all the parts where air circulates, while reaching [ from a 
throttle ] not only the so-called surge tank equivalent part but an inlet port. 

[0019] First, as shown in drawing 4 , according to the property set up beforehand, it asks for the projected 
area (projected area of the throttle to the longitudinal direction of an inlet pipe) S of a throttle from throttle 
opening thetaTH. On the other hand, as shown in drawing 5 , it asks for a coefficient C (product of a flow 
coefficient alpha and the gaseous expansion factor epsilon) according to another property set up about 
throttle opening thetaTH and MAP (chamber internal pressure) Pb, and it multiplies by both and asks for the 
effective opening area A of a throttle. In addition, in the so-called throttle full admission field, since a 
throttle stops functioning as drawing, it asks for the throttle full admission field as a critical value for every 
number of engine revolutions, respectively, and when the detected throttle opening exceeds this critical 
value, let this critical value be a throttle opening. 

[0020] Subsequently, air content Gb in [ several 1 equation based on a gaseous equation of state to ] a 
chamber Air content deltaGb with which asked and it filled up in the chamber this time according to several 
2 equations from pressure variation deltaP in a chamber It asks. The air content with which it filled up in the 
chamber this time is the thing which is not inhaled in a cylinder combustion chamber though natural, then 
the inhalation air content Gc of per unit time amount deltaT. It can express like several 3 formulas. 
[0021] 
[Equation 1] 
Gb(k) = -gf- p t k > 

R : P: ^t^A'EA 

[0022] 

[Equation 2] 

AGb - Gb(k)-Gb<k-1) = -X,-(P(k)-P(k-D) 

• V . AP(k) 
RT 



[0023] 

[Equation 3] 

Gc = Gth • AT- AGb 
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[0024] on the other hand, it is shown in ROMS 8 mentioned above at drawing 6 — as — the fuel oil 

consumption Timap at the time of a steady operation condition — the so-called speed density method — 

being based — engine rotational frequency Ne MAP Pb from — it sets up beforehand, map-izes and stores so 

that it can search, moreover, the fuel oil consumption Timap searched here — engine rotational frequency Ne 

MAP Pb since it is set up according to target air-fuel ratio A/F responded and determined, it is shown in 

drawing 7 — as — basic value KBS of target air-fuel ratio A/F Engine rotational frequency Ne MAP Pb from 

— it map-izes beforehand and stores so that it can search free. In addition, fuel oil consumption Timap is the 

hydrodynamics model mentioned above, and it is set up so that the time of a steady operation condition may 

be satisfied. Directly, the valve-opening time amount of an injector 22 is set up as a unit. 

[0025] Here, the fuel oil consumption Timap 1 determined as the bottom of the condition which is at the time 

of a steady operation condition (under the condition specified with the engine rotational frequency Nel and 

MAP Pbl) by map retrieval becomes as it is shown in several 4 formulas. 

[0026] 

[Equation 4] 

Timapl - TABLE (Nek Pbl) 



[0027] Naturally fuel-oil-consumption Timapl' at the time of the steady operation condition determined 

based on a hydrodynamics model by creating this map value so that the model type mentioned above may be 

satisfied is in agreement with the fuel oil consumption Timapl determined by map retrieval. 

[0028] on the other hand — hydrodynamics — a model - being based - determining - having - steady 

operation — a condition — the time — fuel oil consumption — Timap — one — ' — and — a transient — 

operational status — the time — fuel oil consumption — Timap — two — 1 — a target — an air-fuel ratio ~ 

theoretical air fuel ratio (14.7:1) — ** — carrying out - if - several — five — formulas - and — several — six 

- formulas - expressing — having . 

[0029] 

[Equation 5] 

Timapi' = Gth1 • AT/14.7 



Gthl - A1 • p \l2g F} ^ 



I- 



[0030] 
[Equation 6] 

Timap2 - Gth2 • AT/14.7- AGb2/14.7 
I1U 

Gth2 = A • p - J 29 Pl ~ Pz 



[0031] It sets at both this ceremony and is the throttle passage air content Gthl at the time of a steady 

operation condition. Throttle passage air content Gth2 at the time of transient operational status A 

comparison changes only the effective opening area Al and A of a throttle. Therefore, throttle passage air 

content Gth2 at the time of transient operational status It can express with several 7 formulas. 

[0032] 

[Equation 7] 

Gth2 = ---Gthl 
Al 

[0033] Based on several 3 formulas and several 7 formulas, it is the throttle passage air content Gthl at the 
time of a stationary by using the ratio of the effective opening area of the throttle valve at the time of a 
stationary, and the effective opening area of the throttle valve of a transient. To a radical, it is the throttle 
passage air content Gth2 at the time of transient operational status. It can express. 

[0034] Furthermore, if effective opening area of the present throttle valve is set to A and effective opening 
area of the throttle valve at the time of a steady operation condition is set to Al, the effective opening area 
Al of the throttle valve at the time of a steady operation condition can be grasped as first-order lag of the 
effective opening area A of the present throttle valve ( drawing 8 ). namely, - if the first-order lag of A is 
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called "ADELAY" — Al and ADELAY It turns out that it is the almost same value. Therefore, what is 
necessary is just to use A/(first-order lag of A), in case a model is approximated using the view of a 
hydrodynamics model. 

[0035] the throttle passage air content Gth in that transient operational status although a throttle passage air 
content flows at a stretch and is gradually fallen off and attached to a steady state in transient operational 
status, since the flash when the throttle was opened has the large differential pressure before and behind a 
throttle as shown in drawing 9 — this ratio — AJ ADELAY It can express, and in the state of steady operation, 
as shown by the graph of the drawing 9 bottom, this value is set to "1 Hereafter, this ratio is called 
"RATIO- A." 

[0036] Moreover, it is greatly dependent on a throttle opening, and the effective opening area of a throttle 
will be in the condition of following in footsteps of change of a throttle opening mostly, and changing 
( drawing 10 ). Therefore, it was presupposed that the first-order-lag value of the effective opening area 
mentioned above is dealt with on the primary delay value and equivalence target of a throttle opening. 
Furthermore, chamber restoration air content deltaGb Inhalation air content Gc That the delay reflected 
should be canceled, it adds to the primary delay of this throttle opening, and is value deltaGb. We decided to 
also take primary delay into consideration. 

[0037] Such is carried out and it is the chamber restoration air content Gb. By computing from the throttle 
passage air content Gth, it is the inhalation air content Gc based on the throttle passage air content Gth. It 
can ask. While a configuration becomes simple, the amount of operations is also reducible with this. 
Specifically, it is the inhalation air content Gc of per unit time amount deltaT. It can express like several 8 
formulas. Moreover, if several 9 formulas and several 1 0 formulas are expressed with the format of a 
transfer function, several 1 1 formulas will be drawn. As shown in these several 1 1 formulas, it is the 
inhalation air content Gc. It can ask from the primary delay value of the throttle passage air content Gth. 
[0038] 
[Equation 8] 

GcflO = Gth(k)-Gb<k^1) 

[0039] 
[Equation 9] 

Gc(k) = a • Gth(k)+ 0 • Gb(k-I) 
[0040] 

[Equation 10] 

Gc(k) = (i-a)*Gth(k) + (1- 0) -Gb(k-I) 
[0041] 

[Equation 11] 

Gy(z) - -^zl^^Gth(z) 

[0042] Then, such a series of data processing is shown in drawing 1111 as a block diagram. In addition, 
inhalation air content Gc Since [ which is dealt with like fuel oil consumption ] things can be carried out, 
suppose for convenience that an inhalation air content is dealt with as fuel oil consumption with each block 
diagram shown below. Moreover, "/(l-B) (z-B)" means primary delay with the transfer function of a discrete 
time system among drawing. 

[0043] Therefore, fuel oil consumption Tout which should be actually outputted if the fuel oil consumption 
determined by map retrieval under the conditions which are at the time of a steady operation condition 
(conditions specified with the engine rotational frequency Ne and MAP Pb) is described as Timap We 
decided to ask from a degree type. 

When the behavior of inhalation air was verified through simulation to the Tout =TimapxRATIO-A pan, it 
is the chamber restoration air content Gb. The behavior differed in the time of decreasing with the time of 
increasing. This situation is shown in drawing 12 . At drawing 12 , it is the chamber restoration air content 
Gb. Paying attention to the motion of the throttle valve used as the key factor in the case of changing, when 
this throttle valve changes in the direction of an aperture, the change behavior of the inhalation air content in 
the case of changing in the direction of closing (a throttle passage air content, a cylinder inhalation air 
content, chamber restoration air content) is shown. Moreover, the pressure fluctuation in the chamber to 
fluctuation of a throttle valve is shown in drawing 1 3 . In the case where it changes in the case where it 
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changes in the direction which a throttle valve opens also in this case, and the closed direction, the behavior 
of the pressure variation in a chamber is carrying out difference. Thus, it is considered that it is one of the 
factor of the that the air inhaled is compressible fluid that the behavior of inhalation air changes in the 
direction of an aperture and the direction of closing of a throttle valve. 

[0044] Then, it is the chamber restoration air content Gb that a cylinder inhalation air content should be 
further presumed to accuracy with the inhalation air content presumption equipment of the internal 
combustion engine concerning this example. By the case where it decreases with the case where it increases, 
we decided to set up the correction factor B of the primary delay of a throttle separately. 
[0045] Hereafter, with reference to the block diagram of drawing 14 , and the Maine flow chart of drawing 
15 , actuation of this inhalation air content presumption equipment is explained. In addition, this flow chart 
is started in each TDC location. 

[0046] First, the engine rotational frequency Ne detected by each sensor, MAP Pb, throttle opening thetaTH, 
an atmospheric pressure Pa, the engine cooling water temperature Tw, etc. are read (S10). Moreover, throttle 
opening thetaTH learns the throttle close-by-pass-bulb-completely opening of idle operational status, and 
the value is used for it. 

[0047] subsequently - the case where it is judged that an engine judges whether it is under [ cranking (start 
up) ] ****** (S20), and it is not during cranking - (-- S20 - "NO") - it is judged continuously whether it is 
a fuel cut (S30). When judged as "NO" by S30, the map ( drawing 6 R> 6) which carried out the basis of the 
engine rotational frequency Ne and MAP Pb, and was stored in ROM58 is searched, and the fuel oil 
consumption Timap at the time of a steady operation condition (inhalation air content Gc' at the time of a 
steady operation condition) is calculated (S40). The searched fuel oil consumption Timap applies 
atmospheric pressure correction etc. suitably after this if needed (not shown). 

[0048] Subsequently, primary delay value thetaTH-D of throttle opening thetaTH read by SI 0 is calculated 
(S50). The flow chart of data processing performed here is shown in drawing 1616 . In addition, this flow 
chart is also started in each TDC location. 

[0049] First, based on throttle opening thetaTH obtained from the throttle opening sensor 36, operational 
status judges an acceleration condition or a slowdown condition (S51). A judgment of this acceleration and 
deceleration is made by comparing thetaTH (k) with thetaTH (k-1), if the throttle opening obtained to this 
timing is set to thetaTH (k) and the throttle opening obtained to the last timing is set to thetaTH (k-1). That 
is, if it is thetaTH(k) >=thetaTH (k-1), it will be judged as an acceleration condition, and if it is thetaTH(k) 
<thetaTH (k-1), it will be judged as a slowdown condition. 

[0050] At this time, when judged as an acceleration condition, the correction factor Bl (for example, Bl 
=0.4) at the time of "YES") and acceleration is set up as a primary throttle delay correction factor B by (S51 
(S52). On the other hand, when judged as a slowdown condition, "NO") and correction factor B-2 at the 
time of a slowdown (for example, B-2 =0.8) are set up as a primary throttle delay correction factor B by 
(S51 (S53). 

[0051] Subsequently, it is with the primary throttle delay correction factor B set up in this way, and the 
primary delay transfer function 7(1 -B) (z-B)" of throttle opening thetaTH is set up (S54). And primary 
delay value thetaTH-D of a throttle opening is calculated by the primary delay transfer function 7(1 -B) (z- 
B)" and throttle opening thetaTH which were set up (S55). 

[0052] Then, the effective opening area A of the present throttle is computed by the technique mentioned 
above based on return, and throttle opening thetaTH and MAP Pb to the Maine flow chart of drawing 15 
(S60). Subsequently, it is the primary delay value ADELAY of the effective opening area of a throttle by 
primary delay value thetaTH-D and MAP Pb of a throttle opening. It computes (S70). 
[0053] Subsequently, "RATIO-A" is computed from the formula which becomes RATIO-A = 
(A+ABYPASS)/(A+ABYPASS)DELAY (S80). In addition, ABYPASS means the air content (shown in 
drawing 14 as "an amount of lifts") inhaled via the bypass way 32 etc. in each cylinder combustion chamber, 
without passing a throttle valve, and since it also needs to take this air content into consideration in order to 
determine an inhalation air content as accuracy, it calculates in consideration of this air content, while 
converting and asking the throttle opening ABYPASS for the value corresponding to this air content 
according to the predetermined property and specifically adding to the effective opening area A — the ratio 
of the approximate value "DELAY (A+ABYPASS)" of that sum (A+ ABYPASS) and its primary delay - 
asking - it - RATIO-A ** -- it carries out. 

[0054] Thus, even if an error is in measurement of the air content inhaled in each cylinder combustion 
chamber without passing a throttle valve as a result of adding to a molecule and the both sides of a 
denominator, whenever [ effect / on the fuel oil consumption determined ] becomes small. Then, it is 
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RATIO-A to Timap (Gc 1 ) which searched with S40 and was calculated. Fuel oil consumption Tout which 
takes advantaging and is equivalent to a throttle passage air content (Gc) is computed (S90). 
[0055] In addition, when judged as under cranking in S20, a predetermined table (graphic display 
abbreviation) is searched with (S20 from "YES") and water temperature Tw, and it is the fuel oil 
consumption Tier at the time of cranking. It computes (S21), subsequently to the formula (explanation 
abbreviation) of starting mode it is based, and is fuel oil consumption Tout. It determines (S22). 
[0056] On the other hand, when judged as a fuel cut in S30, they are "YES") and fuel oil consumption Tout 
at (S30. It is set as zero (S31). 

[0057] Thus, when it carried out for having the primary throttle delay correction factor B an exception in the 
time of acceleration and a slowdown, it evaluated whether compared with the case where it is presupposed 
that it is fixed, an inhalation air content could presume the primary throttle delay correction factor B to 
accuracy more. This assessment carried out the engine rotational frequency, the MAP, etc. as fixed. 
[0058] Drawing 17 (a) The assessment result is shown in - (c). Drawing 17 (a) shows the conversion 
condition of throttle opening thetaTH, and shows the condition (slowdown condition) that carried out 
sudden open [ of the throttle ] (acceleration condition), and it carried out sudden close to the predetermined 
opening after that to the predetermined opening. Thus, in the condition of having made the throttle 
changing, when the primary throttle delay correction factor B is set constant ( drawing 17 (b)), it can check 
that big variation has arisen in the behavior of the air-fuel ratio by the side of closing compared with the 
aperture side of a throttle. On the other hand, when the primary throttle delay correction factor B is set as a 
respectively proper value at an aperture [ of a throttle ], and closing side, the variation in ( drawing 17 (c)) 
and an air- fuel ratio is reduced compared with drawing 17 (b), and it turns out over between the whole term 
that the air-fuel ratio is changing to the flat mostly. Therefore, it has checked that the inhalation air content 
Gc (fuel oil consumption Tout) could be presumed more to accuracy by setting a correction factor B as a 
proper value separately at an aperture [ of a throttle ], and closing side. In addition, the axis of ordinate in 
drawing 17 (b) and (c) shows equivalent ratio, i.e., Mst/M, (Mst: theoretical air fuel ratio, M:air 
consumption / fuel consumption). 

[0059] Here, other examples are explained with reference to drawing 18 . At the example mentioned above, 
it is the chamber restoration air content Gb. Although the situation to fluctuate was detected only paying 
attention to the throttle opening used as the key factor, it is the chamber restoration air content Gb also by 
the following factors. Since it fluctuates, these are synthetically taken into consideration, and it is the 
chamber restoration air content Gb. We decided to detect increase and decrease. That is, when the air-fuel 
ratio which serves as a target when the gestalt of an intake manifold is mechanically changed when an 
engine rotational frequency changes, the volume is made to fluctuate, an atmospheric pressure changes and 
the closing motion timing (valve timing) of an inlet valve and an exhaust valve changes changes, it is the 
chamber restoration air content Gb. It changes substantially. 

[0060] Then, in this example, these factors are synthetically taken into consideration, and it is the chamber 
restoration air content Gb. Increase and decrease are detected and the case where primary delay value 
thetaTH-D of a throttle opening is calculated is illustrated based on this result. 

[0061] The flow chart which performs data processing of primary delay value thetaTH-D of a throttle 
opening to drawing 1 8 is shown. In addition, this flow chart shows the operation treatment performed in S50 
among the Maine flow charts shown in drawing 1 5 , and is started in each TDC location. 
[0062] First, valve timing V/T judges "High" and "Low" (SI 00), and, in the case of which, operational 
status judges an acceleration condition or a slowdown condition from the change condition of throttle 
opening thetaTH like [ an odor ] processing of drawing 16 (SI 01, SI 02). 

[0063] When it is judged as an acceleration condition, in S101, by (S101 "YES"), The correction factor B3 
(for example, B3 =0.4) at the time of acceleration is set up as a primary throttle delay correction factor B 
(SI 03). When judged as a slowdown condition, "NO") and correction factor B4 at the time of a slowdown 
(for example, B4 =0.8) are set up as a primary throttle delay correction factor B by (SI 01 (SI 04). 
[0064] When judged as an acceleration condition, similarly in SI 02, by (SI 02 "YES"), Correction factor B5 
at the time of acceleration (for example, B5 =0.3) is set up as a primary throttle delay correction factor B 
(SI 05). When judged as a slowdown condition, "NO") and correction factor B6 at the time of a slowdown 
(for example, B6 =0.6) are set up as a primary throttle delay correction factor B by (SI 02 (SI 06). Thus, 
when valve timing V/T is "High", compared with the case where it is "Low", there is an inclination for the 
primary throttle delay correction factor B to serve as a small value. Moreover, in any case, there is an 
inclination for the value at the time of acceleration to turn into a small value compared with the value at the 
time of a slowdown. 
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[0065] Then, the primary throttle delay correction factor B set up in SI 03 -SI 06 is further amended 
according to an engine rotational frequency, atmospheric pressure, etc. In this case, first, as shown in 
drawing 1919 (a) - (d), each correction factors KADNe, KADPA, and KADTA and KADAF according to 
the engine rotational frequency Ne, atmospheric pressure PA, the inhalation-of-air air temperature TA, and 
the target air- fuel ratio AF are calculated beforehand, and the various corresponding correction factors 
KADNe, KADPA, and KADTA and corresponding KADAF are searched and calculated according to a 
current engine rotational frequency etc. (SI 07). Subsequently, the multiplication of the various correction 
factors KADNe, KADPA, and KADTA for which it asked, and the KADAF is carried out to the primary 
throttle delay correction factor B set up by either S103-S106, respectively, and this value is set up as a final 
primary throttle delay correction factor B (SI 08). 

[0066] Subsequently, it is with the primary throttle delay correction factor B set up in this way, and the 
primary delay transfer function "/(l-B) (z-B)" of throttle opening thetaTH is set up (SI 09), and primary 
delay value thetaTH-D of a throttle opening is calculated by the primary delay transfer function 'V(l-B) (z- 
B) ft and throttle opening thetaTH which were set up (SI 10). 

[0067] Thus, using primary delay value thetaTH-D of the throttle opening for which it asked, the Maine 
flow chart of drawing 15 is followed and it is fuel oil consumption Tout. It computes. 
[0068] In addition, although it illustrated in the example shown in drawing 18 noting that valve timing V/T 
judged "High" and "Low" in SI 00 of a flow chart, volume change of an intake manifold may be detected in 
these SI 00. In this case, what is necessary is just to detect this control signal, since the control changed 
mechanically is accompanied by the gestalt of an intake manifold. Consequently, when the volume of an 
intake manifold increases, since response delay becomes large, it progresses to SI 01 of the flow chart of 
drawing 18 , and, as for the primary throttle delay correction factor B, a big value is set up. Moreover, when 
decreasing, since response delay becomes small, it progresses to SI 02 of a flow chart, and, as for the 
primary throttle delay correction factor B, a small value is set up. 

[0069] The above-mentioned fuel oil consumption Tout While each calculation technique can express from 
a steady operation condition to transient operational status with a simple algorithm and can guarantee the 
fuel oil consumption at the time of a steady operation condition to some extent by map retrieval, it can 
determine fuel oil consumption the optimal, without needing a complicated operation. And since the primary 
delay correction factor of a throttle opening is set up according to the behavior of inhalation air which it is at 
the increment and reduction time and carries out difference, an inhalation air content can be presumed more 
to accuracy, and a controllability and a control system can be raised further. 

[0070] Moreover, although the example explained above showed the example which map-izes fuel oil 
consumption Timap beforehand, it may replace with this, inhalation air content Gc f at the time of a steady 
operation condition may be map-ized, and you may store in ROMS 8. 

[0071] Furthermore, although [ the illustrated example ] fuel oil consumption is determined corresponding 
to the presumed inhalation air content, it is not limited to this example, and can respond to the inhalation air 
content presumed, for example, ignition timing, the amount of exhaust air reflux (the amount of EGR(s)), 
etc. can also compute other engine control parameters. 
[0072] 

[Effect of the Invention] since it had the detection means with the inhalation air content presumption 
equipment of the internal combustion engine concerning claim 1 as explained above — restoration air 
content Gb An increment and reduction are detectable, further, with a setting-out means, it is alike also in 
this detection result, and the primary delay correction factor of a throttle opening can be set up separately. 
Therefore, restoration air content Gb Presumed processing of the inhalation air content corresponding to the 
behavior of inhalation air which carries out difference in the time of an increment and reduction can be 
carried out. For this reason, it can become possible to presume further the air content which flows in a 
cylinder based on the air content which passes a throttle to accuracy rather than before, and an internal 
combustion engine's controllability can be raised further. 

[0073] Moreover, with the inhalation air content presumption equipment of the internal combustion engine 
concerning claim 2, this detection means is based on the increment in throttle opening thetaTH, and 
reduction, and it is the restoration air content Gb. Since it constituted as a means to detect an increment and 
reduction, it is the restoration air content Gb. Presumed processing of an inhalation air content can be 
carried out based on a motion of the throttle valve used as the key factor in the case of changing. 
[0074] Moreover, with the inhalation air content presumption equipment of the internal combustion engine 
concerning claim 3, it is the restoration air content Gb, such as change of atmospheric pressure, by the 
detection means. Since it detects about other factors which contribute to increase and decrease, it becomes 
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possible to presume an inhalation air content to accuracy further. 
[Translation done.] 
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